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Abstract: To realize theft and leakage pre-warning on long-distance oil pipelines in the blind areas of mobile 
communication network, the function of Beidou FB3511 module (i.e., satellite short message communication) was used in 
this paper to design a long-distance oil pipeline pre-warning system with low power consumption which integrates SCM, 
DSP and Beidou module together. According to the requirements of engineering application on oil pipeline pre-warning 
system and the characteristics that mobile network link is not available for the data transmission in the blind areas of mobile 
communication network, the functional requirements of real-time pre-warning, geological location, distributed topology and 
low power consumption were put forward. And accordingly the program design of the whole system was completed. The 
hardware platform of pre-warning system is composed of signal acquisition & conditioning module, SCM module, DSP 
module, Beidou short message module and power supply module. The working process of the whole system was described 
in detail. It is shown from its field test that this system can provide pre-warning on theft and leakage of long-distance 
oil pipelines in the blind areas of mobile communication network, and its indicators satisfy the design requirements, e.g. 
locating precision, system delay and average power. This system is of great engineering significance to ensure the operation 
safety of long-distance oil pipelines in the blind areas of mobile communication network. (3 Figures, 20 References)
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ADSP-BF533 采用片外 FLASH 引导方式，程序代码
烧录在 FLASH 芯片 AM29LV800B 中。DSP 的动态
电源管理功能可以极大地降低其功耗，正常情况下（无
预警信号），处于深度休眠状态的 DSP 只有内部时钟










导航业务（Radio Navigation Satellite System，RNSS），
频带上兼容北斗二代系统 B1 频段和 GPS L1 频段，可
以实现实时高精度定位，并且模块内置功率放大模块
























统选用 ADI 公司高性能、低功耗的 DSP 芯片 ADSP-
图 2　北斗 FB3511 模块功能示意图
为发送预警信息，将外置天线置于地上。FB3511





求的短报文发送格式为“@ 北斗号码 @ 信息正文或
@ 手机号码 @ 信息正文”[15-17]。
（a）ROSS 结构部分























进行处理。若 DSP 处理结果为假，则 DSP 重新转入
深度休眠状态，等待 RTC 中断或者单片机模块的下一
次唤醒；若 DSP 处理结果为真，则模拟 UART 口控制
北斗模块发送预警及定位信息，然后转入深度休眠的
低功耗模式。正常情况下，DSP 处于深度休眠状态，
RTC 中断周期设为 1 天，当 RTC 计数满 1 天后 DSP
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验管道直径为 813 mm，埋深为 1 m，现场环境温度为 
18.3 ℃，无冻土层。人为模拟对管道的机械破坏操作
10 次，对系统测试结果进行统计可知：系统识别准确
率为 90％；地理位置定位误差为水平方向 10.0 m、高程
方向 20.0 m 以内；系统延时为 2.2 s；系统平均功率为 
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